Background
In 2012, the Delta Dental of Iowa Foundation (DDIF) convened a workgroup of stakeholder organizations to investigate factors related to the labor market environment for dental hygienists in Iowa. The initiation of this workgroup came from a paucity of information about hygienist workforce in the state, as well as anecdotes that a workforce surplus is causing difficulty for hygienists trying to find employment.
With the intent to create an ongoing data collection system to monitor trends in Iowa dental hygiene workforce, the DDIF initially invited the Iowa Dental Board (IDB) and the Iowa Workforce Development (IWD), as these groups hold ongoing sources of data about Iowa hygienists. The workgroup then invited representatives from additional stakeholder organizations to solicit broad input on the content and format of a workforce monitoring system. These organizations include the Iowa Dental Hygienists' Association (IDHA), the Iowa Department of Public Health (IDPH), and dental hygiene training programs.
Concurrently, the University of Iowa Public Policy Center (PPC) received an oral health workforce grant from the Health Resources and Services Administration (HRSA) to coordinate and improve oral health workforce activities in Iowa. When the stakeholder group learned of this, representatives from the PPC were invited to collaborate. In order to provide a backdrop on information that had already been collected from dental hygienists in Iowa, the PPC team created a database containing 1) dental hygiene surveys that had been administered in Iowa, and 2) other state dental hygiene surveys for comparison.
The PPC team identified five key data sources for recent information on dental hygienists in the state:
• IDHA survey (2005) • Allen College survey (2012)
• IDB relicensure data (updated every odd-numbered year)
• IDPH Public Health Supervision data (updated on an ongoing basis)
• Iowa Workforce Development data (updated every year)
This report contains a compilation and synthesis of these existing data sources, and is intended to serve as both a source of background information on the supply of dental hygienists in Iowa as well as a guide for developing an ongoing data collection system for monitoring dental hygiene workforce trends in the future.
Note: most of the data presented in this report are cross-sectional, using different points in time. Therefore, comparisons across data sources should be made with caution. Additionally, all reported proportions are rounded to the nearest whole number; therefore all numbers may not add up to 100%.
• In 2013, Iowa had 2074 licensed dental hygienists. Of those, 87% are actively practicing dental hygiene in Iowa. Of those not actively practicing in Iowa, half practice outside the state and half are not practicing dental hygiene.
• The highest level of education for more than two thirds of practicing dental hygienists is an associate's degree. Sixty percent of hygienists age 60+ have a baccalaureate degree compared to 22% of those age 20-29.
• Over half of practicing hygienists live within five miles of their workplace, and the majority live in Metropolitan counties.
• Four Iowa counties have zero practicing dental hygienists, and 20 counties have a population-to-dental hygienist ratio of greater than 5,000:1.
• There are 1.06 practicing hygienists for every active dentist statewide.
Education Programs
• The two most reported education programs attended by practicing hygienists were Des Moines Area Community College (24%) and Hawkeye Community College (22%). Collectively, the 5 current dental hygiene programs in Iowa graduate approximately 91 students per year.
• Of those practicing hygienists who received their education in Iowa, 47% work within 30 miles of their education program, and almost one-fifth work over 100 miles away.
Practice Information
• Approximately half of all licensed Iowa hygienists work full time (at least 32 hours per week). The mean number of hours worked per week, on average, was 27 hours (s.d. 11, range 0-81).
Attitudes Regarding Past, Present, and Future Employment
• 70% of respondents to a 2012 survey of Iowa dental hygienists reported that they were "very satisfied" with their choice of dental hygiene as a career, and 27% reported that they were "somewhat satisfied."
Wages and Benefits
• Iowa dental hygienists have a mean hourly wage of $32.
Public Health Supervision
• There are currently 110 dental hygienists with public health supervision agreements in Iowa. The most common settings that they work are: schools (76%), government public health programs (e.g. WIC clinics) (54%), Head Start programs (52%), and childcare (including preschools) (36%).
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Data Source Background and Methodology
IDHA Workforce Survey
In 2005, the Iowa Dental Hygienists Association (IDHA) learned of plans to initiate several new dental hygiene training programs across the state. They also learned that no one had assessed the need for new training programs, so they initiated a study to investigate dental hygiene workforce and education needs in Iowa. They surveyed four dental hygiene training programs, as well as random stratified samples of Iowa dentists and dental hygienists. Response rates were 100% (n=4), 74% (n=411), and 79% (n=378), respectively (1) . Descriptive and bivariate statistics were generated from the survey data. We present select findings as presented in their final report. The three survey instruments can be found in Appendix 1.
Allen College Survey
In 2012, Allen College, a small private non-for-profit college in Waterloo, IA, administered a 20-item survey to all licensed dental hygienists in Iowa to investigate the demand for a baccalaureate dental hygiene program. Fifty-three percent (n=1074) of surveys were returned. Upon inquiry from the PPC about the current status of the data, Allen College shared all raw data and gave permission to analyze and disseminate findings. Respondents who self-identified as not active in the profession (n=89) were not included in our analysis. Reasons for not being active included the following: retired (n=17), unable to attain a dental hygiene position (n=28), temporarily not in the work force for medical reasons (n=2), temporarily not in the workforce for nonmedical reasons (e.g., childrearing) (n=21), or employed in another field (n=25). 1 The Allen College survey instrument can be found in Appendix 2.
Iowa Dental Board Licensure Renewal
The Iowa Dental Board (IDB) requires all licensed Iowa dental hygienists to renew their license every two years. The renewal application contains several questions that are pertinent to dental hygiene workforce in the state, including practice setting, location, and demographic information. The IDB shared deidentified data for those questions from the 2013 dental hygiene licensure renewal applications, and we performed descriptive analyses. Iowa had 2074 total licensed dental hygienists in 2013. Ninety percent of licensed hygienists reported a valid work address inside Iowa, which we used to generate maps of variables by county. Seven percent (n=149) of licensed dental hygienists reported a work address outside of the state of Iowa. Appendix 3 lists the states and countries of hygienists working outside of Iowa who maintain an Iowa license. Of those who are not working outside the state, 130 (6.3% of total licensed) dental hygienists reported zero hours worked per week and were considered "inactive." Due to limitations with the online renewal system, this was our only method for determining practice status.
Hygienists working outside the state and those reporting zero working hours per week were not included in our analysis. One exception, Table  5 where we report hours worked per week, includes those reporting zero hours (p. 31).
Iowa Department of Public Health -Public Health Supervision
In 2004, the Iowa Dental Board ruled that dental hygienists could practice in public health settings under the public health supervision of a dentist. Several factors characterize public health supervision: 1) a dental hygienist may provide any preventive services that he/she has been delegated to provide by a dentist, 2) these services are provided in a public health setting as defined by the Iowa Dental Board, and 3) an examination by a dentist is not required prior to the provision of these services. This is in contrast to "general" or "direct" supervision in which a dentist must have completed an exam before a dental hygienist can provide any preventive services. In order to practice under public health supervision, hygienists must have at least three years of clinical practice experience and have a written supervisory agreement with an Iowa dentist.
The Iowa Department of Public Health monitors all dental hygienists who have public health supervision status in the state. The written supervisory agreement with an Iowa dentist must include: 1) which preventive services the hygienist may provide, and 2) the public health settings in which those services will be provided. These written agreements are updated on an ongoing basis. The IDPH shared their public health supervision agreements under the Freedom of Information Act, which we then compiled and analyzed. There were 110 total agreements, and 18 were not included in our analysis because they were missing key information.
Iowa Workforce Development Wage and Employment Information
The Iowa Workforce Development (IWD) monitors wage and employment projection information for a large number of occupations in Iowa. Two IWD sources contain information pertinent to dental hygienist workforce in Iowa: the Iowa Wage Survey and their Occupational Projections. The 2013 Iowa Wage Survey is a state-specific update of the national 2012 Occupational Employment Statistics (OES) Wage Survey, a random, stratified, mail-based survey of employment establishments nationwide (2) . Approximately 7000 establishments in Iowa are contacted every year as part of the OES Wage Survey (3).
The Occupational Projection estimates are based on annual industry employment data and 2 nd quarter occupational employment data (4) . Wage and employment information are population-level estimates and therefore cannot be analyzed with other variables.
The following sections outline key findings about dental hygienist workforce in Iowa from these five data sources, and are supplemented with additional citations where appropriate. Information is presented in seven categories -demographics and distribution; education programs; practice information; attitudes regarding past, present, and future employment; wages and benefits; labor market factors; and public health supervision.
This section describes characteristics of Iowa dental hygienists and where they are located. The mean age of practicing licensed dental hygienists in 2013 was 42.3 (range 22-78) years. The largest proportion of hygienists are age 30-39, 99% are female, and the majority were between age 20-25 years when they graduated from dental hygiene school ( Table 1 ). The highest level of education for more than two thirds of practicing dental hygienists is an associate's degree. Sixty percent of hygienists age 60+ have a baccalaureate degree compared to 22% of those age 20-29 ( Table 2) . In 2013, similar proportions of dental hygienists had been licensed in dental hygiene for five years or less and for more than 20 years ( Table 1) .
Over half of practicing hygienists live within five miles of their workplace, and the majority live in Metropolitan Counties ( Table 1) . A Metropolitan County is defined as a county in a metropolitan statistical area (MSA), which is a region with high population density (5) .
In 2005, 85% of dental hygienists were married, 10% were separated or divorced, 4% were never married, and 1% were widowed (1).
Of 99 counties in Iowa, 28 have two or fewer licensed hygienists, and 16 have more than 20 (Figure 1) . Figure 2 shows the number who are actively practicing; that is, the number who report practicing more than zero hours per week. Fifteen counties have at least one licensed hygienist who is not practicing.
In 14 counties, more than 30% of practicing hygienists are over age 50 (Figure 3) .
In addition to the four counties without any active dental hygienists, 20 Iowa counties have a population-to-active dental hygienist ratio of greater than 5,000:1 (Figure 4) . The Health Resources and Services Administration (HRSA) designates a county as a dental health profession shortage area (HPSA) if it has a population-to-full time equivalent (FTE) dentist ratio of 5,000:1 or greater. Due to the fact that a considerable proportion of hygienists work part-time, the population-to-dental hygienist ratios in Figure 4 are an underestimate of the equivalent population-to-FTE dental hygienist ratios.
In 51 counties, population-to-dental hygienist ratios are greater than population-to-dentist ratios 2 ; in 19 counties they are equal; and in 29 counties the population-to-dental hygienist ratios are less than population-to-dentist ratios (Figure 5) . In total, the statewide ratio of the number of actively practicing dental hygienists (1647) to the total number of dentists (1551) is 1.06 (6). 
Education Programs
Iowa currently has five dental hygiene education programs 3 that collectively graduated 91 hygienists per year, on average, between 2008-2012. Two programs opened in the early-mid 1970s; two opened in the late 1990s; and one opened in 2006 ( Table 3) . All programs require prerequisite courses in order to be accepted for admission; two require the equivalent of one year of college and three require less that one year. The mean graduating class size from 2008-2012, which is the time period that all five education programs have been open, ranges from 17-22. All five programs offer Associate's degrees only; there are not currently any dental hygiene baccalaureate programs in Iowa. The University of Iowa had the only baccalaureate program in the state from 1953-1995 (7) .
The highest proportions of practicing hygienists received their education at the Des Moines Area Community College (DMACC) and Hawkeye Community College ( Table 3) . A relatively high proportion of practicing Iowa dental hygienists, particularly in the northwestern part of the state, were educated at the University of South Dakota in Vermillion, SD. The low proportion of Iowa dental hygienists who graduated from Iowa Western Community College is noteworthy, as it opened one year before Kirkwood Community College and has only slightly smaller graduating class sizes. Therefore, it is possible that many of its graduates are practicing outside of Iowa's borders.
The five dental hygiene programs in Iowa have shown mild fluctuations in class size over the course of that past decade (Figure 6 ). Iowa Western Community College dental hygiene program increased their enrollment in 2012 by 50%, resulting in a graduating class size of approximately 30 students per year starting in 2013 (personal communication, 30 Oct 2014). Table 3 and Figure 6 do not reflect this increase as they include data on graduates through 2012.
All programs except for the newest one, Iowa Central Community College dental hygiene program, graduate a comparable number of students each year, generally between 15 and 25 students, whereas Iowa Central has graduated considerably fewer students since it opened in 2006.
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Return to Contents Hygienists generally practice in the same region of the state as the program where they were educated. Figures 7-17 show the location of active dental hygienists categorized by their education program. Figures 8-17 provide a more detailed view of counties that have high concentrations of dental hygienists. The northwest region contains a large number of hygienists who graduated from the University of South Dakota (Figure  7) . The northern and eastern borders also have considerable numbers of graduates from education programs outside of Iowa.
For those hygienists who attended one of the five currently operating dental hygiene education programs in Iowa or the discontinued University of Iowa program, we calculated the distance from that education program to their current work address to quantify how people spread geographically from where they were educated. The mean distance between work address and education program is 53 miles (median 35, s.d. 60, range 0.1-406). Forty-seven percent of hygienists work within 30 miles of where they were educated, and almost one-fifth work over 100 miles away ( Table 4 ). 
Practice Information
This section describes dental hygienists' reported practice of dental hygiene, including their practice setting, whether they work in multiple locations, hours worked, and whether they provide certain clinical services.
The most commonly reported practice settings are solo and group dental practices ( Table 5 ). More than four in five dental hygienists work in only one location, and approximately half of all licensed hygienists work full time (at least 32 hours per week). 5 Licensed hygienists work a mean of 27 hours (s.d. 11, range 0-81) per week, on average. When broken down by county, fourteen counties have zero hygienists working full time, and 21 counties have more than three fourths of hygienists working full time (Figure 18) .
In Iowa, dental hygienists must receive training to administer nitrous oxide, and certification to administer local anesthesia. Both of these services must be provided under the direct supervision of a dentist. The majority of dental hygienists are not currently administering nitrous oxide, however 75% administer local anesthesia ( Table 5 ). It is important to note that these questions do not distinguish between whether hygienists are certified to administer these services or whether they do so routinely in their regular practice of dental hygiene. 
Administer nitrous oxide (IDB, 2013) n=1790
Yes 45%
No 55%
Administer local anesthesia (IDB, 2013) n=1792
Yes 75%
No 25%
* Almost one fourth of hygienists practice settings are unknown due to limitations with the online renewal system. In the IDHA 2005 workforce survey, participants were asked several questions regarding their job situation when they graduated from dental hygiene school. Of those responding to the survey, 89% were able to find the full-time or part-time job they wanted within six months of graduation (1) . Regarding preferences on full time vs. part time and the their desire to work in more than one practice, 89% wanted full time work at one job immediately after graduation, 8% wanted part time work at one job, 2% wanted full time work at more than one job, and 1% wanted part time work at more than one job.
When asked in which region they wished to work upon graduation from their education program, the largest proportion (26%) wanted to work in Northwest Iowa, with 23% wanting to work in Northeast Iowa, 19% in Central Iowa, 18% in a state other than Iowa, 10% in Southeast Iowa, and 4% in Southwest Iowa (1) . (See explanation of the geographic regions in Question 19, page 49.) Ninety percent reported being able to find a job in the geographic area that they wanted within three months after graduation.
At the time of the survey, 18% of respondents had personally looked for clinical dental hygiene employment in the past year (2004), and 6% of respondents said they were willing to relocate for a clinical dental hygiene job (1) . Further, at the time they sought their current position, 63% of surveyed hygienists wanted full time work at one job, 30% wanted part time work at one job, 4% wanted part time work at more than one job, and 3% wanted full time work at more than one job.
The Allen College survey inquired about the level of job satisfaction of dental hygienists, and 97% of hygienists reported that they were "very" or "somewhat satisfied" with their choice of dental hygiene as a career ( Table 6 ). The most common settings in which dental hygienists wish to work in the future were private practice, public health, and dental hygiene education. When asked how many years they plan to work in clinical dental hygiene, 47% of respondents to the IDHA workforce survey said until retirement age; 30% said at least 10 more years; 16% said at least five more years; 4% said they will probably will never work again in clinical dental hygiene; and 2% said they plan to work at least one more year.
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Wages and Benefits
In 2005, 84% of hygienists who worked in clinical dental hygiene positions were paid hourly, whereas 6% were paid with a yearly salary, 5% were paid on commission, and 4% were paid in some other manner (1) . The mean hourly rate of payment among Allen College survey respondents was $31.80 (s.d. $4.36, range $20-$80). The Iowa Workforce Development's statewide mean estimate of dental hygienist hourly wages was similarly $31.88, with a mean statewide annualized salary of $66,313 6 (8). While the IWD does not provide wage estimates for dental hygienists by county due to sample limitations, the smallest geographic estimates they provide are by IWD region. Region 13 has both the highest mean and entry hourly wages for dental hygienists ( Table 7) . See Appendix 4 for a map of Iowa Workforce Development regions.
The most common fringe benefits that dental hygienists in Iowa receive are paid vacation, paid holidays, and continuing education costs, while the least common are maternity leave, disability insurance, and liability insurance ( Table 8 ). According to Allen College survey data, dental hygienists receive a mean of 5.1 (s.d. 2.6; range 0-12) fringe benefits in addition to salary.
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Labor Market Factors
There is currently limited information being collected on dental hygienist employment rates from any source in Iowa. As 6% of hygienists reported zero hours per week in patient care at the 2013 licensure renewal, this can be considered a rough proxy for an unemployment rate. However, it does not take into account hours worked outside of patient care, such as administration, teaching, or outreach, nor does it distinguish between those who are seeking employment from those who are not.
The IWD projects that there will be an annual growth rate of 2.7% from 2012-2022 in the field of dental hygiene, and that there will be approximately 105 job openings annually, which includes 55 new job openings and 50 replacement job openings (4) .
The Iowa Department of Education and IWD recently released a report that tracked employment for recent graduates of Iowa's community colleges who did not pursue further postsecondary education, including dental hygiene programs (9) . Of those who graduated from one of Iowa's dental hygiene programs between 2010-2012, 81-94% were employed in the Health Care and Social Assistance sector 8 in 2012-2013 ( Table 9) . A higher proportion, 97-99%, were employed in any sector during the same time period, indicating that a subset of graduates were employed in fields outside of dental hygiene. 9 
Public Health Supervision
There are currently 110 dental hygienists with public health supervision agreements in Iowa. We eliminated 18 of these from our analysis if the supervision agreements were missing key information. The remaining 92 hygienists hold supervisory agreements with a total of 64 dentists. The highest number of supervision agreements that any one dentist has is four. Figure 19 displays the location of dental hygienists with current Public Health Supervision agreements.
Dental hygienists with public health supervision have been working in the field of dental hygiene for a mean of 14 (range 3-42) years; 26% (n=24) have been practicing for more than 20 years.
Public health supervision agreement forms inquire about the settings in which dental hygienists will work, as well as the services they are designated to provide. The most common settings that dental hygienists with public health supervision work are: schools, government public health programs (e.g. WIC clinics), Head Start programs, and childcare (including preschools) ( The most commonly reported services that dental hygienists under public health supervision are delegated to provide are assessment/screening, fluoride varnish, and sealants ( Table 11 ). The mean number of delegated services per hygienist is 3.6 (s.d. 1.2; range 1-6).
In 2013, dental hygienists with public health supervision provided almost 40,000 dentist referrals for regular care, and almost 7,000 referrals for urgent care, for clients age 0-20. For clients age 21+, they referred 1,306 for regular care and 411 for urgent care that year (10). 
Policy Recommendations
In this background report, we have compiled various sources of information that have been collected on dental hygienist workforce in Iowa. Clearly, a large amount of information is available, with some collected routinely and others more irregularly. Hygienists' perceptions about their employment is one major category of information that is not being collected recurrently. Therefore, we recommend two phases for an ongoing monitoring system for dental hygiene workforce:
I. Improve the quality of data that is collected every two years by the Iowa Dental Board for licensure renewal. This will allow for some consistency in the questions that are asked of registrants and provide useful trends for planners.
II.
Increase the quantity of the data that is collected to include information about dental hygienists' attitudes regarding employment and other labor market factors. Two potential routes for this include: a) Add an external, tagalong survey to the IDB relicensure system when there are important policy questions that should be asked, but which are outside of the IDB's mission.
b) Standardize the questions that dental hygiene education programs ask their recent graduates regarding employment, and perform these surveys on a recurring basis.
Appendix 5 lists potential survey items that may be of interest to dental hygiene education programs. For comparison, however, all educational programs should ask the same core questions.
To have an ongoing source of data about dental hygiene workforce in Iowa would be a great benefit to many stakeholders in the state. The Iowa Dental Board's involvement in any ongoing monitoring system is critical because they are virtually the only resource for complete data.
Improving upon the data that is already regularly collected and utilizing a combination of that data and other supplementary data, as we have done in this report, would provide a rich resource from which to monitor workforce trends over time. High quality, comprehensive data will build a foundation for policy change regarding Iowa dental hygiene workforce in the future. 5. Rank the following items from 1 to 4 with 1 being the most frequent reason and 4 the least frequent reason that students do not complete the dental hygiene program in two years. _____ Drop-out of program because did not like the field of dental hygiene (grades okay) _____ Drop-out of program as not achieving high enough grades _____ Repeat failed or incomplete courses and eventually graduate _____ Take fewer courses a term and eventually graduate (grades okay) 6. Do you have adequate applicants, facility and faculty to enroll more dental hygiene students? ____ Yes, we could increase our enrollment from _______ to a total of ______ students. ____ No, because (check all that apply) ____ we do not have adequate qualified applicants to increase enrollment. ____ we do not have an adequate facility to increase enrollment. ____ we do not have, or are not able to employ, adequate faculty to increase size. The Iowa Dental Hygienists' Association has developed this survey to complement assessment efforts of schools interested in opening additional dental hygiene programs in Iowa. We need a response rate of at least 75% to be able to measure the dental hygiene job market accurately. You are part of a randomly selected sample which does not allow us to substitute another dentist's input for yours. All information will be handled in a confidential manner and all data will be reported in an anonymous manner. Return to Contents 47 6. How many of your currently employed dental hygienists do you think you will need to replace in the next five years? Answer separately for full-time (32-40 hours per week) and part-time (4-31 hours per week) dental hygienists. To Replace Current Full-time To Replace Current Part-time _____ None (()) _____ None (0) _____ One _____ One _____ Two _____ Two _____ Three or more _____ Three or more 7. How many new full-time (32-40 hr/week) and new part-time (4-31 hr/week) dental hygiene positions do you think you will add to your office in the next five years? (Both those who do not employ and those who do employ dental hygienists should answer this item. For those currently employing, dental hygienists, these positions would be in addition to those you already employ.) Number of New Full-time Positions Number of New Part-time Positions _____ None (0) _____ None (0) _____ One _____ One _____ Two _____ Two _____ Three or more _____ Three or more 8. What is the population size of the town/city where your practice is located? _____ 1000 or less _____ slightly more than 10,000 to 20,000 _____ slightly more than 1000 to 5000 _____ slightly more than 25,000 to 50,000 _____ slightly more than 5000 to 10,000 _____ over 50,000 9. Are you a general practitioner or an ADA specialist? _____ General practitioner _____ Periodontist _____ Pediatric dentist _____ Other ADA recognized specialist 10. How many dentists work in this dental practice? _____ One, I am the only dentist in this practice _____ Two _____ Three _____ Four or more 11 . What year did your dental office open in your current community? __________ 12. How many hours a week do you spend in direct patient care? _____ 4 to 8 hours per week _____ 25 to 32 hours per week _____ 9 to 16 hours per week _____ 33 to 40 hours per week _____ 17 to 24 hours per week _____ 41 to 48 hours per week 13. What year did you graduate from dental school? __________ 14. Which one of the following best summarizes your future work in clinical dentistry? _____ Work 5 years or less _____ Work 21 to 30 more years _____ Work 6 to 10 more years _____ Work until 65 years of age _____ Work 11 to 20 more years _____ Work until 70 or 75 years of age Thank you for your participation.
